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Abstract

Thi's study doscribos a tralnnng program in . whigh young.
children with, severe and modtrato handlcaps were faﬁght to
goﬁonalizo play} responses to multip1e sets of torys. A
multnplo probe design, roplicattd with four children was used |
to assess tho effects of gonora!izatlon tranning wlthnn Four
.sitg gf toys on gonorallzatson to un*rannod tovs from. four~~
ofh’r_sgts, The responses taught woro unrquo for each se* of
toysi Results indicated thag tfainlngvto gonwallzo~ wlthln_'
'twb sets Of tors was associated with stimulus §en0rali2atiqn‘
of other sots that dnd not formorly show gonoralnzatnon in
throo participants. Probes were aISO takon on responses to

two additional sots of toys that dlfferod from tho provnods

i

. sets in topography and in the tffocts that tho toys produced.

While the participants Qonoralizod to botwoon S04 and 1004
éf “the tqu.that were similar in rospﬂpsos.;nd offotts‘ éhoy
 dld hot gonoralizo. to 'toyf ;fﬁom .tho Adfsimfjar°‘:;ots;
Implications for conducfing resea~ch dgihg str&togios, basod
on ‘rosponso 'ipforrolationships. iﬁ“training contexts are

discussed.,
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. | Training Between ‘Cluss Generalization of Toy Play Behavior

- to Children_with Severe and Moderate'Handicaos

Although, -developmental bsychologiste’ have descrihed
responses as occurring in organized systems (e, g. Piaget,
1989), and have indicated,that the organization of responses'
may influence generalization (Husiam & Cohen, ISml), behavior
analytic reseachers have only recently studied -gome of the
possible effects of response lnterrelationships. The recent
'interest in response-response relationships is largely due to

.the introduction of principles from behavioral ecology ' into
. * the behavior analytic literature (Willems,: 1968 1974; Warren
. & Rog‘ers-Warren 1977). Voeltz and Evans (1982) reviewed the

existing 1iterature concerning response interrelationships.

In those studies reviewed, ' response interrelationships were
‘usually defined - as an alteration in the_ frequency of  a
‘response when the frequency of another response changed as a =
function of changes in environments or the addition of 'a

treatment variable. | .

The construct of the response class (Skinner,
1935,1953) has been invohed to theoretically .account for
observed interrelationships between responses (e.q. Sherman,.
1964). Inherent in the definition of a response class ia
that responses may occur under the same or similar stimulus

‘ conditions if the responses are effective in'producing
similar effects. Therefore, an.alteration_designed to effect

a ‘single response may also effect functionally related
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responses.
 Two strands of research have contributed demonstrations
'of response-response relationships. A variety of statistical
_ mOdels ‘have been employed to identify clusters of _responses
:includ ng factor analysis (Kara - & lWahler,'.1977), cluster
-_analysis (Lichstein & Wahler, 1976); and lag sequential.
lanalysis (Strain & Ezzell, 1978);'_ Following this strand of
research, Strain and Ezzell _coded -the behavior of 18 behavior'
- disorderdd adolescents under three environmental situations
using an*ll category.system of'classification. They found
that three stable patterns of responses were identifiable.
Another research strategy . has established an
intervention - oriented approach. 'Eor ..example, Wahler,
lsperling,h Thomas and Teeter (lS?B)_measured behaviors in two
response .classes; "mildly deviant behavior"fand stuttering;
‘An -intervention'designed to.reduce'stuttering also reduced
-the other problematic _behaviors as 'ap collateral eifect;‘
:Within language research several studies (ogg,. Guess'e‘Baer,_
1973; Lee, ' 1981; 'Whitehurst, 11977) have shown :interf
relationships '(vith some‘ individual differences) betyeenl
' receptive and productive language acquisition., several
studies have ' found inverse relationships between behavior
problems and more eituationally appropriate behaviors (e.g.
Haring, Breen, Pitts-ConWay & Gaylord~Ross, 1984, Koegel & |
Covert, 1972, Russo, Cataldo, & Cushing, 198l1). Although
_ response interrelationships have frequently been documented
when ,multivariate"measurement strategies have been utilized,

interrelationships are not an inevitable product of
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behavioral interventions.- For example, ‘Neef, ' Shafer, Egel,‘:
' Cataldo, and Parrish (1983), demonsttated, that compliance
‘training with ”do".regueSts7did not ‘generalize to "don't"

reguests. Given 'that~.many studies have found response

interrelationships either as directly programmed effects or
Efas' unintended effec*s, -tne implication‘can be made ‘that a
‘technology . to generate  response interrelationships is
-possible if the variables ‘that control - the formation of
response-response relationships; can be identified and
.functionally controlled. | N
. While the effects of response interrelationships can be
evaluated, there ' is little data concerning how ‘the response..
" interrelationships were. initially formed.- It would be useful
. _know if procedures designed to facilitate acquisition of
new response-response relationships could be developed..
A‘Research that validated procedures which promote response
class :relationships would ‘have considerable significance to
applied research in that such methods offer the potential toi
:increase the = econumy  of ‘behavioral interventions.
Parenthetically,‘ because severely handicapped learners are
- defined on the basis of educational need (Sontag,' Smith & -
‘Sailor, 1977), models for the acquisition of.new' response
clusters (e.g. Holvoet,' Guess, Mulligan and Brown, 1988)
would be more useful than models for changing the frequencies
‘ | of existing responses. |
" . There has been no research concerning the effects of

response interrelationships on stimulus generalization
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although cCasalta (1980) has suggested this possihility.
Theoretically. it is possible that if responses  are
'functionally .related, the stimulus generalization of one
response . may. mediate the stimulus generalization of another.
- response.- For .example, suppose‘ that a student has 'been-
trained to assemble some product that requires the use of a
screwdriver' and a wrench at distinct steps of the assembly.
Natural variation of ‘both screws and bolts exist to which the
student should generalize. Although screwing _and bolting
responses have some topograghicl-similarities, there: are
fobvious'f differences .in the responses. "If there is a
functional. relationship between the bolting and the ‘screwing
response classes, it is possible that programming to promote-
.the generalization of one response class to its’ corresponding
»¥stimulus class would produce  the .generalization of the
~ functionally related response'class in the absence of direct
' programming. A model ‘to study some"effects of response'
"'interrelationships on stimulus'generaliration will be tested
in the present investigation. | |

The model to be tested in the present study is an

extention of the strategy of "training sufficient exemplars"
(Stokes & Baer, l977). Within the present model, stimulus
sets; in contrast to individual stimuli, are ‘treated as

exemplars of a higher order category. Specifically, a series

of S-R relationships are established for a number of
responses., Next, training is introduced to promote the
generalization of some of the trained responses to their

corrasponding stimulus sets. As stimulus generalization is
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‘ | sequentially - trained across a variety of responses,
.generalization _probes ~are conducted-iwith the remaining'
untrained stimulus sets. After some sufficient amount of
generalization‘training,' spontaneous generalization of sets'
of stimuli»may'occur to their respective response Cclasses.
The 'mpdel“'vcan.“be refered to as response mediated
§eneralization" because the stimulus generalization of some
response(s). mediates ' the stimulus generalization ~ of
'functionally related responses to their corresponding sets of
stimuli. The model is directly analogous to the training of
sufficxent exemplars because new sets of stimuli can be

| progressively layered in until spontaneous generalization-_
| . occurs between other responses and untrained sets of stimuli. |
. In the present -study, four ‘severely or moderately
'handicapped children will be trained to play uith_a variety
of 'toys. . Toy play.responses were selected_to investigate
the Amodel because -the learning of a diversevlset of play
responses which arej”appropriately generalized .to . a wide
varietj 'of toys is recognized as important for students with
sebere disabilities (Wenman, 1979). In summary, the study has
two related purposes. One purpogse of the study is to teach .
the participants .Some needed toy play responses. " In

~ addition, the major purpose is to assess the effects of

'_generalization training across functionally related
‘ ) responses on the subsequent generalization of other related
responses. |
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Method

Participants-and Setting

Four- children. attending classes'_for moderately- and
severely handicapped students participated:in the‘study. ‘The
participants' c-assrooms were located in a regular elementary -
school building and were operated by a public school system.

The parficioants engaged 'in.‘unstructured toy-play wzth

‘nonhandicapped children on a regularly scheduled basis. The

participants ‘were selected.because they displayed low rates

of appropriate toy manipulation. .Summaries of recent test

results and descriptive -data are given in Table 1.

Insert table one about here

Mick spoke in two word phrases and could-lahel a .large

~variety of objects. Receptively, he could carry out commands

spch as "turn off the lights" or ”go'get.a ‘waste hasket”.
Mick had been trained to complete many self care skills;
however, he still required instruction in zipping, buttoning
and shoe tying. 'He,.could learn new responses through
imitation. | |

Charles rarely produced spontaneous speech, although he
was capable of labeling responses. Receptively, he responded

to two or three word commands such'as'”look at me" or "go to

- the door”. -Charles.was not toilet trained and could not chew

solid foods. He displayed no imitative resoonses during

instruction.

‘Jim could follow two or three word commands. He

J
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spontaneously greeted familiar people and asked questions
such as "what S that?" The maximum length of his utterances
was four words long, although he 'typically spoke in two word

utterances‘ He had been taught to identify several printed

words. on sight, - but demonstrated incon31stent comprehension

of sight words. He was capable of learning through imitation.

Jane could independently dress herself. She could respond.'

0

correctly .to two word commands and could label a variety of

objects. She knew the names of the five other children in ner

' class. She could produce three word utterances,a but she

typically fspoke one fword statements;. She had 'excellent
imitative ability. |

All training and generalization sessions were conducted '

'in a 6m by 8m office adjoining the participants special

education classrooms. The sessions were conducted “at a “1m by‘
3m table with the instructor seated across the table from the

participant. All training and probe ‘sessions were conducted'

‘individually. The instructor was a female graduate student in

the severely handicapped area at San Francisco - State

University.

Materials

Each participant was exposed to eight different sets of
toys from the following ten sets: animals, people, bugs,
frogs, motorcycles, airplanes, boats, : snakes, tanks,
spaceships. Each set of toys contained five examples. The
toys 1in each set varied in terms of size, color and

"abstractness". The range of abstractness within {n each toy

10
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set was produced by selecting toys such that the toys in the

set shared a small set of common configurational properties

(see Table 2). The most‘abstract toy in each set consisted of .

cut out -wood forms with no details other than the defining
cbnfigurational_ e€lements. The other toys in each set were

selected - to possess the defining properties and

Progressively more and differentﬁdetails. ' For example, the

most abstract toy airplane cansisted of two Lincoln Logs

crossed . at right angles and attached with Sco*ch Tape. The

least abstract airplane was an accurate l/lﬁﬁ scale 747 jet.

The sets of toys were divided into three experimental |
groups. Four sets of toys were designated as generaljzation
training sets._ Ecr erample,. Jane's generalizatiqn training
sets were snakes, boats; tanks, and people.'Another four sets:

were designated as generalization probe sets. For example,

- Jane's generalizaticn_ pProbe sets were animals, airplanes,

bugs, and spaceships. Finally,ntwo sets of toys (wind-ups and

keyboard instruments) served as an additional group of

generaliration probe sets. " This second group of
ceneralization probe toys was added to assess the spread of
response mediated generalization to sets that required
substantially -different responses. That'is, all'other toy
sets in the study were played with by physically moving the
to? through some pattern of responses. In contrast, both the
wind-up toys and tne keyboard instruments produced effects
‘that were more reactive in nature. These toys are refered to
as reactive because once a response is made with the object

(either winding it up or Pressing a key) the object itsgelf

11
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" : 'produces an effect that is potentially noticable. Since- the

toy sets of reactive toys produce distinct effects from the

other toya, they were analyzed seperately. The sets of
reactive toys contained three objectsr each (only three
objects were included in these sets because of difficulty in
locating multiple examples of keyboard instruments)._ Table 2
shows the characteristi's of the reactive toys as well as
those which required movement responses.

-For each participant,- the movement related toys were
randomly aesigned to_either the generalization training or
‘generalization probe group of sets. However, the assignment
was controlled so that no one toy set was allowed to be used

e*_h_mgrgmuthan_;twic _in either group of toys across the , four

participants. 1In addition, it a toy was used- once (or twice)
in either the generalization probe or training groups it was
- used once (or twice) in the other group of sets. For ‘example,
if frogs had been randomly assigned twice to two participants
as a generalization_train}ng toy,, the frog set would be
assigned  as a generalization probe set to the two remaining
participants. This procedure'was.followed to ensure)that all
of the sets were sampled and so that any set  appeared an
equal number of times in generalization prohe and ‘training

‘eeta. Table two indicates that the toys were organized into

Insert table two about here

sets on the basis of sharing a common set of configurational

attributes.

12
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' Response Definitions

The responses to be taught were specific to each set of

‘_ ‘toys. - For

taught to move the “toy through the air in' a circular motion

example, with spaceships the participants were

and lgnd it at a zight angle to the table. In contrask,
~airplanes took o££ from. the table at ‘a lesser angle and flew
in stzaight lines. Thus, the responses for each toy set were

rdiffezentiated. A summazy of toy types and responses is given
in Table 3. | |

Insert table three about here.

Procedures

:Basoline ptbbes.7 The participants received a minimum of
’ two ¢ tzials_ with each of the 46 toys to be used during the

| 'study. Verbal praiso was given during the probes by saying’
"good working" I!>efore the tzainez showed the paiticipant a.
toy. Praise was given duzipg baseline sessions to keep the

' sthdcntl level of intcrest in the task ,zelitively constth
thzoughout the scslion and to keep the density of. pzaise
faizly constant between basclipe and t;aining trail (although
this was not systematically controlled). Toys were handed to .
the participant with the'instzuction, "§1a§ w.th this". fThe
participant was then givcn 1§ sec to play with the toy.

.Training with the first cxamples from the generalization

probe sets. Following the baseline probes, the participants

‘ were trained to pzoduc:"e the specific responses with the most

13
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detailed and realistic toys from each generalization probe

set ("first examplee"). During thLis training phase, - the
. o participants were also tr'ai'ned"to .'play with one keyboard and
e one wind-up toy. Each session contained 15 training trials .
:One seesion was conducted each school day., - |
The trials began with the instructor saying "play with
this". The instructor then handed the participant the toy and
~ observed whether or not the correct sequence of respons=s was
produced. 1If within 14 sec the student did produce the
correct 'response pattern, enthusiastic verbal praise was
delivered7 " If the ,student did not produce the correct

pattern,- the instructor said "No, do it like this" “and

simultaneously modelled the correct sequence. If the stodent'
then correctly imitated the response, the instructor said
‘ ” "Good" and presen_ted the next toy 'to be trained. 1If the |
participant did not correctly imitate the response, 'the .
- instructor said ."No,' do it this. nay.ﬁ The instructor then - |
physically guided the responsee by placing the participants
.. ‘hand on the toy and guiding the ‘correct movement. No verbal
praise cv feedback tollowed manually guided responses. The
'criterion for' ending training with a toy.wae set at three
coneecutive correct respondee. Training waesconducted in a
- spaced .trial format in that naintenance and generalization

probe . trials with other toys were dispersed between

(2}

instructional trials. Including training, maintenance and

generalization trials, sessions typically lasted 15 min.

Generalization training with movement related toys. After

.. the participants ‘reached criterion with the four first
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;xamplee from the generalization probe ‘sets, generalization
f training with other movement related toy sets was begun, A
. multiple exemplar | strategy was emp],oyed to' promote
generalization within the training sets (Stokes.-& Baer, _
-1977). .The participants were tirst trained with the most
~ detailed, realistic toy from each set. After the training
criterion was met with that toy, the more abstract'toys were
trained one-by-one until. generalization to the remaining
untrained toys in the set. occurred. Tho order of introduction” |
of the generalization training eets was randomly determined:
for ‘each. student. The training procedures were identical to
those used during the previously described training phase. As
during ‘the- initial trainina phase, any unprompted coxrect’
| reeponse p‘recieved enthueiastic praise.The ,criterion for
: ' switching from one toy set to another was either°
| a) when the participant¢generalized to"all' remaining .
toys in a set, or - ) ‘ '
b) when training was completed with all toys within a
set to which the student had.not generalized.

. Each session lasted lS minutes and containedﬂ;ls training
trails. . _
.Generalization~ probes. The experimental sessions were
organized so that probe trials were randomly dispersed
between training triale. A maximum of seven toys per day were
probed. The probe trials began with the statement, "play with
this", as did the training trials; however, - during probe

' trials no prompt or praise was delivered. Generalization
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probes were conducted with untrained movement related toys as

well as with the untrained. reactive toys. ,
Maintenance grobes. Each of the four "first example" toys
Afrom the movement related sets as well as then two reactive
. toys which were trained during the first ;raining phase were
.probed throughout the duration of the study to ensure that‘
the responaes were maintained. 1f the responses were
incorrect during a'maintenance probe}‘ the correct pattern of.,
"behavior was prompted. as during the training trials in order
Ato .ensure that the responses remained in the participants

repertoire of play responees. Correct responses recieved

~'.'praise from the instructbr.

Meaaurement and Reliabilitx_

The dependent measure during all experimental sessions
was the frequsncy of correct reeponsea for each training or

probe toy. A correct responae was defined as producing the-

~ . exact pattern of behhvior defined for a given toy within 18
sec of receiving the toy. | | |
Totaled across the four participanta, 148 sessions were'
conducted. AReliahility probes were. taken ‘20 n times.
Reliability probes weregconducted under . eéach experimental

| condition and with each etudent by the instructor and the
author. ' Each observer independently scorad the child' play

as to the occurrence or nonoccurrence of the correct pattern

of responses for that toy as defined in ' Table three. The'




x anecween'unasisuenera|1ZAt1on

:eliability coefficient was calculated with the: formula.

. . interobeever =
' . agreement -

x 100

# of agreement + lsagreements
"Reliability was calculated on a point-by-point basis (Kazdin,.fuk
’l, 1982). ‘The eeesion reliability for the occurence of target
responses ranged from 82! to lGG% with a median of 100%. The
seeeion reliability for nonfoccurences'was 190%  for all -
'eeeeionei-except_one aeesion'for-which the percent- agreement-'
was 89%. | | | | | o
'Deeign o |
A multiple probe deeign was employedv The multiple probe
data was collected within a design that conformed to a
multiple baseline across reeponses deeign (Hersen & Barlow, .
1976; Kratochwill, 1979, Kazdin, 1982). The multiple baseline
analyeis was conducted during the first training phase of the
‘ - study. After: stable baselinee were achieved for the four
| nfirst example" toys, one toy was seiected for training. When

e e . o oo =

a reliable change in behavior- with the first toy ‘was -

obtained, the same intervention wae used to eequentially

. ulter the. play behaviors with the remaining toys. Functional
control over the play behaviors was inferred when the correct -
play behaviors occurred only when the training intervention ;
was initiated. A separate multiple baseline analyeie‘was also

‘conducted with the.generalization-training data.

) Results

First Example Training of Toys FProm Generalization Probe Sets

The percentage of correct play behaviors with the most detailed

17
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toys ("first examples”) from the four probe toy sets is
represented in Figures.l, 2, i3 ano‘4. The baseline datal
across the four participants-shows that no correct responses
. were produceo. -Jane's‘datayiEigure l) indicated that correct
| responses with the first example from the animal set .were f
-produced during the: second training session. After the fifth;
day of training with the toy animal, training uith ‘the first -
airplane was begun. Intervention with the first example from
the toy bug set was started after two days' of training with
E the toy airplane since the change in performance from . the'
baseline level was apparent.. Instruction with the first
'--spaceship was begun after two days of instruction with the
“tof bug;- Jane's data show that there was no increase from
baseline levels until intervention with a toy was begun. with

,‘all four toys, Jane rapidly met the training criterion once

the intervention .was begun,

Insert Figure 1 about here

" The data for Mick are: represented in Pigure V.2.
Intervention with the first examples of the ‘toy airplanes and
toy animals produced correct responses -during the first
training session for each toy; Also, for both of those toys,
Mick achievec 100% correct responses.by tne third dayv of
training. In contrast,l the initial acquisition of play
responses with the toy snake and toy tank was slower. Correct
responsesl were obsarved on the second and third days of

training ~for the first ‘example of tanks and snakes

18
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respoctively. Mick achieved 160% correct responding with the
most detailed. toy snake by the fifth day of training and he
"achieved 100% correct with the first tank on the fourth day.
Thus, for- the four first example toys. Mick rapidly acquired

the correct play responses ‘when ‘the intervention- was

introduced ..

‘fnsart.?igure‘Z_about here

Jim's data (Figure 3) indicate that the intervention was' h
ctfective in increasing the level of -correct responding
across all four rapresentational toys. One hundred percent
correct responding was achieved within five days for the toy
paraon. snake "and boat and within four days with the toy(
,motorcYcle;l The data for the toy person show that when‘;

v training bagan with tha toy snake, the performance dropped to
-zero percent withvtha toy person. :On the-day that .training
was begun with the toy anake,.-oniy one ‘naintenance probe
trialfkwas_run'with the toyiperson._ During that 'triali -the -

correct reSponsos'Qith-tho'toy person werefagain prompted'and

praised which produced maintenance of the responses for "the

duration of the study.

Insert Figure 3 about here

The data for Charles-(Figure 4):chow that acguiaition of
the play responses with the spaceship was initially slow;
however, it ‘'should be recalled that Charles did not imitate

prior to the study. On the sixth day of intervention,

19
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correct responses were first produced and'an' upward trend .
towards the training criterion was'evident. In contrast to
.the, data for the first toy, the correct responses across the

toy frog, person and boat were observed within two days 7of

-the introduction\o:\the training procedure. Interestingly, as -

with -Jim's data, a brief decrease in“performance (Lee.’ |
incorrect responses on three consecutive trials) was observed\\&*”ﬁ\f*~

when training with the second toy was Dbegun. In' fact,
immediately ,atter training with the frog was introduced,
Charles attempted to' produce the frog responses with the

espaceship.

Insert Eigure 4 about here

In summary, the baseline data indicated that the patterns
of responses to be trained were not produced Across the four
participants, "once the training procedures were introduced,.

. correct responses ‘were observed and the training criterion

was rapidly met. -5_ ' f S L T

Within Stimulus Set Generalization Training

_After  the - participants had acquired the specific
responses'.taught . to thelfour first example toys “from' the
generalization probe,sets, generalization training was begun.
Generalization training was conducted with four sets of toys

| with each participant. 'The students were trained to -play
with progressively more _abstract toys' from each
generalization training set until generalization or training_

had occured to all toys from a set. Table 4 summarizes the

20
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number ot exemplars that required tra< ning from each set of

‘ : toys across the participants. In general summary, ' the first

two sets required more exemplars trained than did subsequent’h

sets, For Charles, Jim, and Mick, only one exemplar required
training within. the last two sets,

[\

Insert;Table 4 about here

Thi‘\“generalizatigp training data - for ' Mick - are

represented in Figures §, 6, 7 and 8. Mick's data have been‘

',selectedj ffor presehtation because ‘his ,performance was
.representative of the. other participants. Figure ‘5 shows the -

Lirst set of .uxs \hoats) that recieved multiple exemplar

.;|generalization training. The data shows that after training

' ‘ | had - begun - with the.i!irst.~ three ~exemplars, generalization

.foccurred to thelfourth ethple;, Altogether, four out of the

five hoats were trained.

Insert Figure 5 about here

Figure 6 shoys the results of 'generalization' training
-with the second set ofotoys;l-spaceships.. After'trainihg was
begun with the first two spaceships, generalization occurred

to the third spaceship. The fourth and fifth ' spaceships

required. training.:

Insert Figure 6 about here

‘ | Mick's third set of generalization training ‘toys . was

21
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toy _hugs. After‘training had begun with the first toy bug, -

‘ - generalization occurred to the remaining untrained bugs.

Insert Figure 7 about here

: Figure 8. shows the results of'generalization training
with the fourth set of toys, people. As with the third set,'
generalization was observed to four toys after training had

- begun with the first tOj from the set. Altogther, Mick .
required training with ten different toys.across the four'

sets of toys.

Insert Figure B-about here

4

" " The Functional Control of Between Stimulus Set Generalization

'_Bx Within Stimulus- Set Generalization

Figure 9 shows the effects of generalization training

across four sets of toys on the subaequent generalization -of
.the untrained toys from the four.sets to which only thegfirst
.;example had been trained.' within ?igure_9, the graphs ‘that
~are inset to the right show the cumulatiye_generalization of
| play responses 'to'toye within the generalization training_'
sets; . The longer graphs underneath each inset graph show the
cumulative generalization of the untrained toys from the
generalization ptobe sets.
Mick's data indicated that between set generalization
. (ie. generalization to the untrained toys from sets from
which only the first example was trained) did not begin until
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:éeneralization training had proceded within the second set of

‘toys during'generalization_training. Between -stimulus set

genergliiation occurred rapidly as generalization training

proceded through the third and fourth sets of toys. By the

end of within set generalization 'traiﬁing, Mick | had
spdntaneously ”generaliied to all 16 of the untraineé
geherglization probe toys. . |

The data for Charles are f:épresented' in Figqure 9

immediately below Mickfs data. The inset graph shows éhgt

Charles ' generalized to 14 toys across the four sets of.

generalization training toys. The'lower'graph for Charlgs

shows that between stimulus set generalization occurred with

one toy on the last day of training of the first set of

‘within stimulus set generalization training toys. as training

progressed through qecohd and third Sets Charles generalized

to progreésively more toys. By_the'end of train{ng_ Charles

" had generalized to nine toys from the sets to which only the

first example had been trained. |

Jane's data (located .under “the data for Charles)
indicates that within'stimulus,set lgeneralization training
produced generalization 'to ten toys across the ﬁfouf setﬁ.
Between stﬁnuius set - generalization began duriné

generalization training within the second set of toys. As

generalization training proceded through the second, third,

and fourth sets; Jane progressively generalized to more toys
from the probe sets. By the end of triining, between stimulus

set generalization had occurred to 13 of the 16 untrained
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toys from the generalization probe sgets.

Jim's data is represented in'the bottom set of graphs in

’ Figure 9. During. training within the first two sets of toys

Jim produced fewer generalized responses than did the other

three .participants, however, Jim did generalize to tne .
‘maximum possible number of toys within the third and fourth
. sets. Jim's between~ set generalization data shows that he
L generalized to three toys prior to . the ' onset of
| generalization ‘training. These three toys and the one toy
that - Jim . generalized to during the first training set were
the untrained toy people; It should be recalled 'that ‘the
first toy that Jim was trained with was the first example.‘of
toy people (the ' set.included a small "star wars" android
figure, a 'troll doll, a gumby, a male- doll dressed in
" : _fconventional' clotning and aicut-out‘wood :igure),, .After Jim
J had been prompted to produce the people response following
the introduction of the second first example toy, _nev
generalized the people response not only to the remaining tof'
people but at least once to every‘untrained toy in the study
(with exception of the full sized piano). Although Jim's data
indicate that generalization occurred prior to the onset .of'
generalization training, “those generalized responses
represent a nondifferentiated form of'generalization“ because
Jim was not discriminating people from nonpeople when
producing the response. Thus,~ with the exception of the toy
people, Jim followed a  similar 'pattern to the other
participants in that between set generalization did not occur

. until

within' stimulus set generalization training had
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. 'progresaed to the second set. Altogether, Jim showed between
_ , . A
. . stimulus set generalization to seven toys ¥¢ll. if people are

included as they are in Figure 9).
All of the_Apa:tigipahts demonstrated some: degree of
between stimulus set geperalization. Between stimulus set |
- generalization appeared to be under_ control of withfn
stimulus set genétalizafion (withFhe exception of Jim's
people). For Mick, Jane and Jim, ‘generalization-'training
within two sets was'éssoqiated with. the beginping.bf betwgen'
stimulus 'set generalization. Even though Charles began to
shbw between stimulus set géneralization during the firsﬁ
genéralization training set, his maximum rate ‘of vbétweenA
-stimulus.' set -genbr#lization occurred during the second

generaliz&piod training set.

Patterns of Between Stimulus Set Géneralizatidn |

~Figu£es 1g, 11,' 12; and 13 show the pattern °£~

generalization ﬁo ‘untrained toys across  the four
;atticipentsa;_HiSDLQ_Hshc__figu:es;“fhe_numbezsﬁz_.th;ou
designate the toy which was probed on a givén day from the
generalization prbbe set. The tpys were numbered from two
through five, with five being the mostabstract toy within
each.set.

After Jane (Figureilﬂ) had been trained to generalize" to
the set of toy sn#kes (which required training with four
examples), generalization training with toy boats was begun.
During generalization training wiﬁh boats, she generalized to

. the second  toy animal and the third airplane examples. .—
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Generalization to the remaining}airplanes, bugs and animals

and to one spaceship occurred after generalization training

, . had proceeded to toy tanks and to toy people.

Insert Figure 10 about: here

. e
The. data for Mick (Figure 11) show that after training -

occurred with four examples from the set of toy boats (1,2,3

and 5) and four examples of spaceships (1,2,4 and ﬂ55)

generalization first occurred to airplanes (2 and 3) and
animals (2 and S). By the time that generalization training
‘had proceeded 3to the toy bugs (only the ‘first eekanple
required training) and the set of people ( only the first
| example required training), Mick generalized to the remaining‘

| . airplanes and animals as well as to the sets of snakes and.

tanks.

Insert figure 1l about here

JimLe~—data—~tfigure“l27~show—that—generaIization“to““toy'“"——““*f*
people occurred prior to the initiation of - generalization -
training. As stated previously ’ prooes with other untrained”
toys showed that Jim had tranSferred the people response to -
nearly all of the toys within the sets. aAs training proceeded
sequentially to the first examples of the isnake, boat, and
motorcycle, Jim would learn the new differentiated responses
as they were introduced with the specific toy taught, yet

. would continue 'to produce the people response with th‘e

~untrained toys from those sets. when within stimulus set
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generalization training was initiated, generalized reéponses
‘ to the 'ma).t'u ----- and."“'motorcyclos first appeared after
generalization - training had been conducted with toy
spaccphips‘,(which required training with four exampids)- and -
‘with two oxdmplos- from the set of toy aizplanes (which
, ovontudlly required. training with all five examples) ;JimA
continued to pzoducc the peoplc movement responses with all
of tho untzainod toy boats thzoughout the duzation of . the
study. In total, d Jim displayed between stimulus set

gcnczalization with scven toys from the snake and motozcycle !;

I.tl.

Insert Figure 12 about here

Thd lgzaph, of Charles' data (Figure 13) indiéates that'
generalization occurred to ill of the untrained toy frogs and .
people 'and to one of the toy boats after he had been trained
to generalize to‘tho sets of toy animals (trained with two
examples) and,'_ai:plancs (trained with two oxambles?.

/
Generalization was ' not observed to ‘any . spaceship.

Insert figure 13 about here

In total, thu four participants were probed with 16 gots
of toys to which only the first example from the sets had
been taught. At least paztial'gcnczalization'was observed to

13 of those sets. The sets of boats énd spaceships accounted

. - for most incorrect :updnus. Most of the errors when playing

with spaceships were the result cf substituting the airplane

RY7.
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~ responses for the spaceship responses. When ‘playing with

boats, Jim consistently substituted tha'people responses for
the . boat zesponaaa: wnila Chazles did ‘respond to one

untzainad boat correctly, he did not substitute other toy play

rasponaas with the zamaining boata. Instead, he usually held

‘the boats and s1id ‘them along the table without producing the

nacaaaazy differentiating bahaviozs.'

Ganazalization onbas with Reactive Toys

The acquisition, maintananca,and probe data with the sets
of reactive toys are zapzaaantad in Figure 14, . Tha,
ganazalization - probes with tha untzainad toys from the thosa'

sets are zapzaaantad in tha*tiguze by the n"mbaza 2 and 3

" which cozzaapond to the two untzainad toya from the sets.

Thaaa data show that although tha pazticipants acquired and
maintained the play raaponses with the first: -examples from

the sets, generalization did not occur to the untrained toys.

Insert Figure 14 about here

Discussion

The results indicated that when -ganazalization training

- had proceeded ‘to a sufficient number of sets of toys} there

was an associtvred facilitation of ganazalization to other

untrained sets of toys. Although the degree of ganezalization
observed was impressive, there was littla or no
generalization to two sets of movement relatad toys (boats

and spaceships). With the exception of one of Jim's toy sets,
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the occurrence of between stimulus set generalisation was.
'dependent on exposure to within stimulus set generalization'
‘- .'_training.» - Maximal between stimulus set generalization
' occurred upon introduct’nn of the second set of toys during
generalization training._
Importentiy, generelization was not'observed to the toys
from the sets of reective'toys. The failure to generalize to
. the reactive toys could be due to several possible factors,
the discriminetion of the defining properties b: thd
reactive toys may have been more difficult, the students may
heve had fewer real life experiences or histories o-. play -
with toys similer to those from the reactive sets, or a lack
of some criticel relationship to the other toy sets may have
been responsible.'The characteristics of stimuli or responses
. ‘ .that. control the :spread. of be,twe‘en stimuius . set
-generalizetionv warrent further discussion : and
esperimentation. Iv the present investigation,' the movement
related toys required similar response topographies (eg.
holding the toys and mov‘ng them in similar patterns). Thus
it is -possible that similarities in response topographies
controls response mediated generslizstion. It is also
possible that similarities in the features that .require':
discrimination mey ~control between. stimulus set
generalization. Finally, similarities .or differences in
effects may exert control. In the Present study, the reactive'

toys differed from the movement related toys. on at least two

of these dimensions; topographies and effects.

‘ For a clearer interpretation of these data it would be

» b A | } | 29
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impoztant td show- that . disczimination of ~the defining.
' attributes of .ach set was. of compazable difficulty as:zoss
- the sets of movomdnt related and reactive toys. Although the
dotsi were constructed so that at a ‘subjective level the
~.discriminations required lddmod_ to be of comparable
7di££icu1ty, the" studv  does ndt provide an 'empizicai
demonstration of the similazity. A paztial cnntzol for this
p;oblom was pzovidod by including a wide range of objecgs
| yighint each set, 'so‘ as to pzoduce a zealistic :ange in
| difticulty of determining whether or not a givon toy was ani_
’dxamplo of a set. - thn;gho participants did generalize'to' a
set, they generalized to the full tangd of toys withih the -
‘set with only three dxcoptions (Jane's spaceships; ‘Chazlns'
bbats; and Jim's moto:cycles), In addition, the participants
. | did not ceno:aliz. to the untzainod reactive toys evon though
the toys were quite similar in some cases (e.g. the full sizo
piano-;;d»;g;*;;;Ii:i plastic piano). This suggests,' though
only circumstan;iqlly,. that it was not dimplyﬂtho_difficuity
of cla:sifyinéz the toys .or disc:imindtipg'the controlling
piop.zties which ~accounted for the botwodn stimulus set
generalization observed and the lack of gen.zalization to-thd
reactive toys; If this‘argum.nt can be made'moze copvincing
(with' ‘additional - studies in the future), these data .may'
indicate ‘that‘if generalization is an operant which can be .
trained as Parsonson and Baer (1978) suggested, the

parameters which control a generalization operant, may be

‘ ‘ relatively specific to the task, materials or context within
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" which the responses were trained and probod.
B It should be. atroaaod that the findinga of the _present
' - study are proliminary and that there is a lack of comparable

rasoarch ooncorning response madiated generalization which
could aid introprotation of these data. The inference that
_rosponso-roaponao. relationships were responaiblo for the
gonoraliration. observed, ’or ovon that response mediated.'
generalization exists as a. phenomenon ia premature. Tho atudy
'.showod that a packago of troatmant strategies; multiple
oxomplar gonoralization training, the organization - of
training 8o that potontially rolatad responses are trained in
close tamporal proximity, roinforcomant for gonaralizing
rosponaoa during training,' and grading the objocta into
ranges of color, size, and abltractnass, was aasociated with
‘ ~ the observed dogroo of ganoralization.. | __
Explanationo of the. formation of response-response
ralationshipa 'usually ooncorn either a) tna‘closa tamporal
occurrence of responses, b) the fnnotionallsimiiarity_of tho.
responses in producing some affoct' and/or c¢) similar
'antocodont, controlling variablos. The proaont atudy suggests
' that it may be useful to invostigata' the ' formation - of
response intorrolationahipl with a finer. grainod analysis in
order to idontify stimulua and rosponao 'rolatod features
which mayvcontrol_gonaraiization." '
The 'training ‘procedure was effective in toaching. the

participants independent play skilis which . they formerly
lacked. The piay'skilla taught were selected on the basis of
‘ observing the natural blay of -nonhandicappod atudonta in

G(A | | , : | 31
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?raa, parallal play aituations. In auch aituations, cnildren
' s typically play with a number of diffarent toya and in fact
| ‘ often’ play with toys thay have just observed other children
manipulating. Thus, tha wide variety. of toys to which ‘the
.childran cou]d produca age appropriate, normalized responses
‘was. greatly incraaaad as a result of the atudy.’ It ahould be
'pointad out that normalizad . responses. in play aituations may
be a’ significant vehicle for the social intagration 4°ff
_childran_with moderate and-aevara handicapa. As such, futura'
, invaatigations of training proceduraa designad to promoten
parallel play behaviors should includa nece .oniy procedures
designed  to 'promqta play-with large numbers nf éommoniy A
- available .'tQYS,: but“~ should inqluda. social ‘validity
fevaluations 'off tha aubsaquant lplay . responses by
‘ nonhandicap_ped" peers.
' In- cqncluaion, tnc praaant atudy_propoaes' a training
strategy baaadl on the thaoratical ‘influanca of response
'xintarralationlhipa on atimulua ganaralization. It. is'apparant '
_ that there are a numbar of ways in which raaponaaa can: form
intarralationahipa and thnra are multipla effects that such
relationships may axart on the learning, performance and
generalization 6£u'raaponaaa.'.1t is‘hopad that ctntinuad
| research in‘thia‘ralativaiy,naw araa‘of invaatigation will
|  lead to incraaaad. efficiency .nf inatructional programs-

without concomitant increases in the = complexity of

instructional technology.
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* Table One;'

scriptive Characteristics of Students'

MEAN Performance
across subscales

| Primary  IQ Estimate of AAMD Adaptive
| Handicapping (Stanford Behavior Scale
. Participant  Age Condition Binet form L-M) (TMR Norms)
‘Mick © 7 yrs,  Severely - 37 - 50th percentile

10 mos ‘Handicapped,
- Down syndrome

~Charles 7 yrs, ~Sevefely _ .28 Zéhd bérééﬁi1le'
. 5 mos "Handicapped, _ o S
- Down syndrqme

Jim 4 yrs ‘Moderately - . 50 65th percénfjle'
" ‘ 2 mos  Handicapped : . -
Jane : 4 yrs Mbdera%ely:' | 50 - 70th percentile
, - 6.-mos . Handicapped, : : - .

" 'Down syndromg

. ' L

£
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.e--The' Sequence of . Add1t10n of Details to Toys

&The Lharacteristics of the React1ve Toys

Toy Set

‘Movement Toys

_Airplanes

Boats

'1ILMes,

- Tanks

[R&C‘

Aruitoxt provided by Eic:

Defining Rropert1es

shaped and rounded
wing surfaces

Rectangular section

‘with triangular, boat

shaped front surface

Cylindrical shape

Rectangular shape
with segmented treads

‘on lower surface

Fuselage cylindrically

Sequence of Additional Detatls

windows, mark1ngs, engines, wheels,
-surface detail, cockpit, tail
windows, mar<1gns, engines, wheels,:.
surface detail

windows, mark1ngs, eng1nes
windows '
abstract shape, Just def1n1ng
propert1es '

markings, eng1ne, rudder, cab1n,
surface detail :
markings, engine, rudder, cabin
markings, engine, rudder

markings

abstract shape, just def1n1ng
propert1es

ntongue,'body segments, teeth,

bodybumps, eyes, mouth R
tongue, body segments, teeth,
bodybumps, eyes

‘tongue, body segments. teeth,
bodybumps

tongue, body segments

abstract shape, Just defining
properties ‘

bogies, body detail, exterior
top shape, turret detail, gun
‘bogies, body detail, exterior
top shape, turret detail
bogies, body detail, exterior
shape

-bogies, body detail :
abstract shape, just defining
properties



" Sﬁace sﬂips

Cylindrical engine shapes:

attached to cylindrical

- fuselage

;_Anfmals .
Motorcycles

'Ihn

..F'°95

People

ERIC

Full Tt Provided by ERIC.

-Cylindriacl body shape .
with four legs and
offset rectangle on
top of body to simulate
a head o v

Two circular solid
surfaces attached to
rectangular shape

€t

Long, thin, pointed
body with six legs

Rectangular body with
bent back lets and -

Square head, rectangular
body with rectangular
arms and legs

.
\

st e it
>
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engine details, body details,
cockpit, landing feet

engine detatls, body details,
cockpit '

engine detials, body details
engine -details ... == '
~abstract shape, just defining = -
properties = '

eyes, mouth, feet, ears, tail,
leg details, fur, foot details
eyes, mouth, feet, ears, tail,
leg details _ '

eyes, mouth, feet, ears, tatl
eyes, mouth, feet -
abstract shape, just defining
properties _

seat, wheel details, handle bars,
spokes, color details, suspension
seat, wheel details, handle bars,
‘spokes, color details, o
seat, wheel details, handle bars.
seat, wheel details o
abstract shape, just defining
properties ot .

tail, head, face detail, color
detail, wing detail, eyes, feet
tail, head, face detail, color
detail, wing detail -

tail, head, face detail

tail ' S

abstrarc¢ shape, no details,

~ cylindrical body, six cylindrical

legs

feet, head shape, arm shape,
body detail, eyes, mouth

feet, head shape, arm shape,
feet, head shape, arm shape

‘feet, head shape

abstract shape, just defining
properites

hands, eyes, face details,

body details, clothing details
hands, eyes, face details, body
details

hands, eyes, face details

hands, eyes

abstract shape, just defining properties
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* Reactive Toys | | : | [l
~ Wind-ups | ' 1. toy drill o
) ) . 2. toy bear T
| . " | | - ' 3. toy car - o
'fj&gyboard*instruments 1, small plastic piano

2. magic flute (an electronic
- toy that was a long plastic
: rod with colored keys)
- 3. a full size piano

| 40
[Kc ,

Aruitoxt provided by Eic:



« Table 3

* ‘Regponse Definitions

“. I

petween Luasg Generalizatio;
9 v

| - People

Bugs or Frogs

Snakes

- Motorcycles

Reactive Toys
- Wind-ups

Music Toys

ERIC

_Toy Type Response
Movement Toys |
- Adrplanes hold plane, move plahe'throughvthe'
air at angles less than 90 , land
. at angles less than 90 o
Spaceships hold spaceship, move spaceship in
. ” circular pattern, land spaceship
~at 90 angle x | |
Boats ~hold boat by its top, move on the
' floor, pitching nose of boat up and
. down = o SR . '
Tanks 'hold tank by its top, move slowly ,,4
: in a staraight line, then make a -
- sharp 90 turn | N
. Animals - hold animal by its top, move on the
o | - floor, move back and forth while
v in motion to simulate movement of
i . 1imbs S
| hold dol1 by back or front, move

'side to side during motion to

simulate walking

_hop or Jump toys in a straight Tine

‘move toy side to side while in

forward motion to produce a sign wave-
1i{ke movement '

grasp by top, move in straight line
and raise front end while moving at - :
least 6 ir~hes to simulate a "wheelie®

observe .oy ¢o find round key, rotate
keg unt{l ~esistance is felt, place on
table and observe |

produce the sequence of notes by
prossin1 keys starting with middle
key followed by the next two adjacent
keys (e.g. the notes C, D, E). -
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" Table 4

o~

Between Clas

Numbers of Exemplars Requiring Training as a Function of

tha Humber of St1mu1us Sets Taught

s Gene

40

PARTICIPANT

. Means

33

42

SET 1 SET 2- SET 3 SET 4
Jane 3 3 2 2
© Jim 4 5 1 1
Charles 2 2 1 | 1
Mick 4 4 1 1
1.25 1.2%

raljzétion




Between Clasz Generalization
1

_ Figure_Captions
. © Figure 1. Percent correct toy play responses during
baseline. training and maintenance conditions for Jane.
| 'Figure 2. Percent correct toy play responses during7
baseline, training and maintenance conditions for Mick.
'Figurei3. Percent correct toy play responses during
baseline. training and maintenance conditions for Jim. -
_ Figure 4. Percent correct toy play responses during
baseline. training and maintenance conditions for Charles. B |
Figure 5. Results of within stimulus set generalization
| training on -Mick's first set of toys' Boats. The asterisk and.
dasheo 1ine indicate that spontaneous generalization occurred. -
lFigure 6. Results"of within stimulus set generalization
| ‘ training on Mick's second set of toysa spaceships.. The asterisk
\~ and dashed 1ine indicate that spontaneous generalization occured..
'wFigure_7.' nEEUi:E"Si";T¥ETE“£t1muius set generalization
training on Mi:k's third set of toys: bugs. The asterisk and -
dashed line indicate that spontaneous generalization occurred.
Figure 8. Results of within stimulus set generalization’
training_on Mick's fourth set of toys: people. The'asterisk and

dashed line indicate that spontaneous generalization occurred.
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Between ClaszzGeneraiization
Figure 9. Cumu]ative generalization within stimulus sets
and between stimulus sets across the féur particioants. On the
inset upper graph for each participant the cumu]ative

generalization to toys within each training set is disp]ayed On.

the lower graph for each participant. unreinforced probes for
between stimulus set generalization during baseline, first
exemplar training. maintenance tria]s and within stimu]us set
‘generalization training. |
| Figure 10. The occurrence or nonoccurrence of Jane 'S
'generaiized play responses across sets of anima]s. airp]anes.
'_ bugs and spaceships during conditions.,-training to p]ay with the
tirstexamples from the sets and-generaliZation trainino_with
movement related sets. (The numbers 2, 3.'4. 5 designate_-
‘ specific toys in each set) - h |
| Figure 11. The occurrence- or nonoccurrence" of Mick's
generalized play responses.across sets of airp]anes. animals. .
snakes and tanks during conditions: training to pIay with the'
first examples from the sets and genera]ization training with
. movementlreiated sets. (The numbers 2, 3, 4, § designate
-specific toys in each set).
_ Figure 12. The occurrence or nonoccurrence of Jim's
generalized play responses across sets'of peop]e. snakes. boats,
and motorcycles during conditions; training to play with the
first examples fgom the sets and generalization training with
movement related sets. (The numbers 2, 3, 4, 5 designate . |

. specific toys in each set).
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" Between Clas:sGeneralization-

Figure 13. The occurrence orlnonOCCUrrenoe.of Charles'
generalized play responses across sets of spaceships, frogs,
people and boats during conditions: training to play with the

~first examples from the sets and generalization training with
movement related sets. (The numbers 2, 3, 4, 5 designate
specifje.toys in each set), .

Figure 14. Results of training and generalization trials
with reactive toys for James, Mick, Charles and Jim. (The do*s
represent the percent age of corre@t tra1n1ng tria]s with the_

'e'first examples from the sets. The numbers 2 and 3 designate the

other two toys in each reactive set’® e\ich were probed)
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